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Scvcra]  sc.attcring mccllanis]ns con t r i bu t e  t o  tlIc  t o t a l  r ada r  backscattcr cross  scctio]l  mea-
sured by tlIc syni, hctic a p e r t u r e  r a d a r  (SAIL).  ‘J’lICSC  arc volunlc scattcri]lg, trunl{-ground  doub]c-

bouncc scat ter ing,  branch-ground double-l) ouncc scattcrinp;, and  surface scattmin.  g. All of these
n~ccllallisms  result ill ]ncasurcmc]lts  which arc dircct]y related to tlIc dielectric constant of forest
components rcsponsib]c  for that mechanism, and lIcncc  to Illcir moisture content. llcncc, in prin-
cipal, it is possib]c to rctricvc the  moisiurc contc]]t from SAlt d a t a . Since including all of the
above mccllanis]ns  in the cstinlation  problcm is not lJcJssil]lc  duc to the large Ilumbcr  of unknown
parameters they i]ltroducc, each  oftllcm needs tol)c considered individually. in aprcvious  paper,
wc have discussed the case where the radar bac.ksc.attcr  is al]nost clltircly duc to volume scattering.
]n tl]c]Jrcscllt  \vork, tvcwill col]sidcr  tllctrLlllk-groll] l(l (lo~]l)lc-l]ou llcc]lleclla]~is]  ]l. l’orthcvolumc
sc.at, tcring case, wc idcntiilcd tllc real and imaginary parts of the dicdcctric constant of t,hc l~ra]lcll
laycrc.o]]l])ollc:]  ltsastllcu ]]k]low]ls to bccstimatcd.  l“ortllftrLl]lk-glo\]]l(l double-houncc case, wc
will identify tllcc.omplcxd  iclcctricconstant  oftrunksa]]d  tlIccomplcx  (li(:lcct]ic.c  ollsta]\t of ground
as tllc unknowns. 11’orcst  floor roughness as well as tlunk height, dialnetcr, and density will bc
assu]ncd known. Wc will also usc  empiric.al rclatio]lsllil)s l~t:tw’ccn tllc I’(’ill a]ld imaginary parts of
tlIc tru])l{  diclcc.tric constant torcduc.c tllc nulllbcr of ullkllc)wlls. ‘J’l~ccsti]llatio]~  algc)]itl]]]~istllc:ll
carried out ;isfol]ows: ]~a]a]llctricrc latio]lsl>c t\\ ’c?c]l tll[)ra(l:ill  ~acl{scatt c](tlllllk-g]ou]  ](l sc.attcring
only)  and i,llc lllllill OWl)S arc clcrivcd by fitting IIigllcr-ordrr ])olyllomia]s to tlIc  numerical  r e s u l t s
gcncratcd from a clisc]ctc-c.o]]l])o]~c]lt  forest scattc]i]lg]]lo(l(’1.  ‘JIIIC uIIknowIIs  arctllcn invcrtcd,  or
csti]natcd, tlIrouglI a Ilon]incar optimization tcclllliquc a])])licd to SAI{, data using tllc parametr ic .
models. ‘J’llis  algorithm is fimt test using synthetic data. I I is tl)cll  al)plied to All{ SAl{ data  f rom
an old jack ])inc stand in ihc llOlO;AS southcr]l study ar(~a., for wl]ich a classification algoritliln
indicated i,hc double-bounce mcchanis]n to Lc the ])ro]ni]]cllt  scatl,cri]lp;  ]Ilccha]lisnl.  ‘J’his stand is
c.harac.tcrizcd  by very tall trees, a sparse bra]lcli layer, a]id a ‘(moot]] “ :;llrfac,c. ]txtcnsivc  ,gl’OUll&

truf,l)  data exist for this area. ‘J’l)ccstilnatioll results arc con)] )arcd  to LIIC dic]cctric.  constant w)(1

moisture contmlt mcasurcmcnts  for this stand, where it is s(’cn that p;ood agrcc]ncnt  exists bctwccn
the two.
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